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I. INTRODUCTION 


The information presented in this report consists of surface pressures 
measured on an actual high thrust rocket during motor firings. The rocket 
was mounted on top of a sled and tested over the velocity range of 0.8<M~< 
1.6 at the Holloman Air Force Base High Speed Test Track Facility. A typical 
photograph of the test article and the sled are shown in Figure 1. A sketch 
showing major dimensions is presented in Figure 2. The intent of this report 
is to make available a complete collection of data obtained in a series of 
tests to study the aerodynamic influences of a large underexpanded plume. A 
discussion of the test findings are published in technical report RD-80-8, 
entitled "Investion of Plume Induced Separation at Supersonic Velocities”. 

It is pointed out in that report that portions of the data contained herein 
are subject to interpretation. This arises because the data is influenced 
by sled generated disturbances. The cited report describes the extent of 
involvement and treats that portion of the data that is least affected. It 
is felt that the other portions cf the data contain a measure of useful 
information, such as relative responses for different cases to a given para- 
meter or levels indicating onset or relief of plume influence. 


The data is presented to show that the test was conducted in two phases. 
The first attempt to obtain the desired information is denoted as Run numbers 
SF-"B"y. This indicated that a 6-inch diameter test rocket was fired during 
each run. Orifice locations for this series are shown in Figure 3 and test 
results are presented in Appendices A through E. Runs designated as 5F-"F"y 
were completed after modifying the tests hardware to produce a 7-inch diameter 
motor. The orifice placement for this series is shown in Figure 4, and test 
results are presented in Appendices F through J. 


After completion of the "B" series of runs, an evaluation of the data 
indicated that the presence of the sled influenced the flow quality over the 
test article to some extent until the sled exceeded M=1.5. In an attempt to 
obtain interference free data at lower Mach numbers, the sled and test 
article were modified. The missile support pylon was lengthened to position 
the test article more forward and higher than its original position. The 
rocket diameter was increased from 6 to 7 inches to provide space to inclose 
pressure lead lines, which had been routed along the ~'terior, within the test 
article envelope. The splitter plate on top of the -...0 wos modified by 
extending and sweeping the leading edge. Additions? 7, p..tes were afixed 
to the sides in an attempt to entrain air flow beneath tnis plate. 


After these alterations the "F" series runs were conducted. An examina- 
tion of the results indicate that, generally, the data obtained above M=1.4 
is free of unwanted flow disturbances. 


Test results presented in Appendices A through J contain tabulated data 
to show surface pressures in ratio to ambient pressures, a velocity profile 
of each run, and a thrust history. It also contains typical surface pressures 
recorded at and near photographs obtained with syncroballistic cameras to 
show the plume shapes at various free stream Mach numbers and thrust levels. 
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Figure 3. Pressure Orifice locations ("B" series). 
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Figure 4. Pressure orifice lacations ("F" series). 
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APPENDIX A 


PRECEDING PAGK BLANK-NOT FI 


APPENDIX A 


Run No. 5F-B2 
Run Date: 14 May 1976 


Configuration: 6 inch body 
Angle of attack = 0 


no fins 
Motor Firing: 2.26 - 3.26 seconds 


Remarks: 


Test proved structural integrity of sled and suitability of instrumenta- 
tion. This run also afforded drag information which allowed better trajectory 
prediction for the following runs. Motor firing was from Mach no. 1.25 to 
1.65 and produced thrust coefficient variations from 15 to 40. 


Test article was subjected to 20 g's accleration during boost to 
maximum velocity of 1856 fps by 7 NIKE motors. 


A high response tranducer was used to measure P data. Inexact 
temperature compensation of this device allowed responses which rendered 


this data invalid. 
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RUN NO. F5-6 2. PUN DATE 28 NAY 1976 PRESSURE RATIO ee 
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1.24 8.642 a 8.508 8.08 0.96 g.97 8. 72 d.37 
1.28 8.662 ry) o.34 9.98 8.94 g.97 0.33 0.37 
1.38 8.673 8 1.29 8.88 0.95. 6.37 8.342 4.37 
4.32 8.633 8 6.28 4.88 39 4.397 4.395 a, 37 
1.34 8.634 ra 1.24 4.80 9.95 8.97 %. 45 a, 968 
1.36 4.785 rs) 8.66 8.80 1.96 B.97 w. 35 3.365 
1.38 @.716 rs) 8.68 %.88 Hb. 95 4.39 8,45 4, 8 
1.48 @.726 8 @.55 5.90 0,396 8.97 a, 46 a, 36 
1.42 4.737 a 1.28 8. 8B 4,95 a.37 O35 a, 38 
1.44 @, 74? a O.78 a, 80 1. 34 0.97 a. 33 4,7 
1.46 @.753 g 8.85 a, ag 4.94 9.37 4. 32 4, 38 
1.48 &,.769 a -8,08 9.00 3. 94 4.97 48 a, 8 
1.58 4.779 y -8.7 8.88 1.92 8.97 8,33 2,08 : 
1.52 8.038 8 yg. 95 5.50 H.95 a, 37 1,60 3,76 
1.54 8.581 a a.ea 9.008 4.33 A.9? 1.3 aoe 
1.56 8.511 8 1.23 3.88 4,93 a. 96 1 a 
1.58 8.323 8 B.45 y. ao 1,39 Bb. 37 1.92 s] 
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1.62 W344 S) g.25 H.89 4.39 a, 37 1.85 a. 
1.64 4.354 A 1.22 4, OG H, 33 B.97 1.85 a 
1.66 4.365 rs) 1.25 3.86 .39 g.37 1,24 a 
1.638 8.375 a 4.72 8.48 H.3e8 8.36 1.85 3 
1.78 8.387 a 3.5% 9, a8 4,89 8.396 1.4 a 
1.72 8.356 a 8.24 4.48 4.84 0.96 1.05 3 

ee Se PL rs) g. 58 a,d@ a. se 4.36 t.6 rs) 

‘178 8.919 g 8.52 Q, Ae 4.33 H.36 1.45 ) 
1.73 8.920 7) 1.22 . ae H,85 4.37 1.89 ) 
1.5@ @. 341 5) “8.12 8.88 O.7r Q.9° test i) 
1.82 @.352 a Aa, Se my. Be 0.72 a, 37 1.12 is 
1.54 98,952 a 0.65 9. ou 4,73 Q. 36 1.14 4,53 
1.36 8.973 ) 1.38 9.568 4.76 8.37 1.18 9,59 
1.53 8.354 rs) -@.15 9,88 O.72 O.97 1.16 a3 
1.90 @,995 a g,.54 8.98 8,720 8.397 1.26 a,23 
1.92 1.006 9 B.82 3.088 8.69 9.97 1.22 a, 28 
1.94 1,017 5] 6.54 8,80 u.79 MW, 95 1.25 a. 8 
1.96 1.825 a a.s? 4.4a 0.75 a.37 tee a, Ft 
1.95 1.634 a O.69 5.08 74 g. 97 1.23 hy HE 
2.80 1.46 ) 8. 5.68 0.78 8.97 1.3! 4,32 
2.92 1.85% ) a. 4.40 i. 73 g.37 1.24 H. 90 
2.64 t.a7a a 4.73 3.48 79 8.37 1,26 a4 
2.96 1.051 rs) 1.58 9.86 W.73 Q.3F 1.3% 2 oe 
2.468 1.097 ) 1.88 a,W@ . 38 yar 1.42 a, 3S 
2.16 1.1483 a a.35 4.98 v.51 a, 397 1.44 3.58 
2.12 1.115 8 B.26 9.08 HW, 52 8.37 1.47 a, oF 
2.14 t.125 rs) B.87 0.88 0.338 B.3F {. 45 oS 
2.416 1.136 a 4.65 8.98 i. 34 8.97 Loar m, 9 
2.18 t.46 5] 8.55 9, 48 0,386 a. 3 1.54 1.8 
2.28 1.157 rs) g. 38 4.88 4,30 B.S 1.52 i. M4 
2.22 1.168 ) ~8.26 a, he 31 8.47 1.58 a Be 


ene ee 
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RUN NO. FS-& 2 RUN DATE £2 nay 1376 PRESSURE RATIO 


TIME MACH THRUST PLi-FH PilePA FY PA Fe-PA Pio FF Pa-FG 
24 8.642 8 @.96 8.32 0.97 . 8.97 6.34 9,38 
74 «BL 642 a 8.37 8.92 i.97 8.97 9.94 9.727 

1.28 8.662 8 6.37 33 0.97 6.97 B.94 4.37 

1.36 8.673 rs) 8.97 8.92 0.97 6.397 a. 94 4.37 

1.3 8.683 & 8.97 6.35 .97 a. 97 4.34 HB. 32 
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1.36 4.785 8 8.37 8.95 3.96 3.97 8.93 B.97 
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1.52 4.952 5) a. 37 1,13 1.39 seb ase Be 

1.84 4.362 a 9.36 1.14 0.89 6.33 a. a.% 

1.36 8.973 a 8.397 1.16 1.93 3.37 a. 4.03 

1.38 8.954 4 #.37 1.16 4.89 a. FH a. a. 33 

1.36 6.995 rs) 6.97 1.28 1.33 1 4. id. 34 
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2.44 1.125 a 6.37 1.43 HW. 98 1,82 a, 35 1.01 

7 2.16 1.136 15) g.57 1.52 Hv. 99 1.02 8.35 Link 

2.18 1.146 13) y.37 1.54 {.98 1.44 O.3° 1 BS 

2.209 1.157 a 9.33 1.57 y.91 1.06 W.35 ee) 
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_ Ra 21748 21. -39.2 65 1.81 28s tad 
76 2181 .751 °38.97 61 1.81 id i.c4 

78 22242 96) '§39,11 63 1.41 24 i. 44 
36 22101 284 £38.35 56 1.61 : at? 
82 22171 624) [38.00 55 1.33 .48 
34 22419 215) 137.95 58 Lig a 
36 22351 661 | Ss 
33 22188 ho 5a Be 
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B4 21985 1 

06 22655 i) 
3.93 22672 baa 
3.18 21676 aval 
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3.16 22500 ; as 
3.20 22587 32.3! >| : 037 
2.92 22532 32.12 3 : =, 145 
3.74 22181 4) 431,36 | i 4° it diab 
. 3.26 15709 6} 22,26 2a a) JAS {25 
3.28 7915 6 - {11.15 21 a JAS i.3e 
3.30 2651 7tod S.44 H.99 Ja 245 Ltd 
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RUN NO. FS-8 2 RUN DATE < NAY 1976 PRESSURE RATIO 


ae | 
“_ 
= 
m 


MACH THRUST PI-PR FliePR PSVPA | P2/PA 


Le i 
a) 
7, 
ina) 
4 
ot: 
a 


3 6 1-191 13579 8.33 1.96 05 1.88 1.81 1.13 
2.28 1.282 9946 9.37 2.01 286 1.49 1.43 1.15 
2.30 1.214 7195 aa? 2.07 83 1.15 1.46 1.17% 
2.32 1.225 5654 8. 2 513 218 1,25 1.13 1.25 
2.34 1.236 5713 a. 2.18 .h2 1.30 1.19 1.2 
2.36 1.247 6277 a. 2.2 aid 1.33 1.22 1.22 
2.38 1.259 6570 a. 2,23 216 1.35 1.25 1,26 
2.40 1.278 7297 a. 2.29 eis 1.26 1.26 1.26 
2.42 1.282 7981 a. 4.72 eet. 1.37 1.2% OF 
2.44 1.293 9613 a. 2,46 . 28 1.39 1.29 eT: 
2.46 1.304 10319 2,40 Peed 1.40 {0% ie 
2.48 1.315 12011 2.43 22 1.44 1.34 tease 
2.50 1.927 13629 2.50 226 1.43 1.36 1.25 
2,52 1.327 14965 2.52 228 1.48 1.35 1, 26 : 
2,54 1.348 15872 2,56 26 1.47 1.41 wate 
2.56 1.360 16867 a. 98 2.62 128 1.51 1.42 1.46 t 
2,58 1.371 18146 .37 2,68 229 1.53 1.46 1.41 
2,68 1.382 18996 a. 97 2.7 ee 1.52 1.47 1.42 
2.62 1.393 28931 4.39 2.77 234 1.55 1.43 1.44 
2.64 1.493 29996 a7 2,92 03 1.55 eee ees 
2.66 1.413 214895 a. 9 2,82 235 1.56 1.52 1,45 
2,68 1.424 Z14en a, 33 2.44 237 1.57 1.92 1.45 
2.78 1.434 21833 8.32 2.43 637 1.56 1.53 1.42 
2.72 1.444 21326 a, 43 2.98 648 1.56 1.53 1,44 
2.74 1.454 Z1740 1.64 3.45 1.43 1.57 t.51 1.41 
° 78 1.4683 21814 1.44 3.18 344 1.54 1.45 1,36 
78 41.473 22242 1.81 3.28 144 t.51 1.43 1.24 
2.98 1.483 22181 1.4 3.13 vaé? 1.54 1.43 1.32 
2,82 1.492 22171 1.83 3.26 648 1.54 1.46 1.23 
2.84 1.581 22419 1.82 3.27 58 1.52 1.45 1.9 
2.96 1.589 22351 1.43 3.22 251 1.49 1.43 Ao 
2.88 1.517 22136 1.42 3,37 51 1.51 1.43 a, 23 
2.99 1.526 22375 1.43 3.33 ..52 1.51 1.43 4.40 
2.92 1.525 22822 1.43 3,38 253° 1.42 1.40 a. 20 
2.94 1.542 23065 1.83 3.42 453 1.47 1.38 O.92 
2,96 1,582 22645 1.84 4.24 52 1.47 1.35 4.96 
2.98 1.561 22844 1.04 3.45 52 1.47 1.34 3.39 
3,06 1.56% 22396 1.04 3.45 252 1.47 1.32 a. 90 
3.04 1.5: 21939 1.46 3.45 51 1.40 t.i4 4.92 
3.06 1.5% 22955 1.83 3.45 458 1.33 1.22 a oo1 
3.08 1.595 22872 1.84 3.45 258 1,39 1.12 ae 
3.18 1 43 21676 1.86 3,45 1253 1.348 1.15 a ,t2 
3.14 1.617 22697 1.64 $.13 1.43 1.4 1.45 32 
3.16 1.622 22500 1.45 3.45 448 t.id 1.95 a, 34 
3.280 1.632 22597 1.45 3.45 347 1.89 1.83 A, 23 
3.22 1.626 22532 1.6 3.45 245 1.44 aaa 4.54 
| 3.24 1. 22re1 1.66 3.45 644 1.40 B38 4,35 
4,76 1. 15740 1.85 3.45 - 2.43 a9? A968 1.56 
3.28 4, 7915 1,05 3.45 ee 3,34 a. 34 4 ad 
| 3.30 1, 3651 1.87 3.45 243 3.33 B43 ao, 25 
. 
\*, 
ome - 20 
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RUN NO. FS-E 2 RUN DATE FF MAY 1976 PRESSURE RATIO 


TIME MACH THRUST P4-/PRA P9/PA P1iti“PA P6/PR PP-PR PS. 


co 
= 
et) 


“6 1.191 135793 1.13 1.1? 25 @.99 1. 
2.23 1.202 9946 1.15 1.138 2216 6.93 1 
2.3@ 1.214 T1185 1.1? 1.19 pare i 4,39 L. 
2.32 1.225 3654 1.28 1.20 ee 1.48 i. 

: : ; a i. 


yee 
ney OT 
oe ed 
«ee @ 


Dar Le oe tux) 
nee 


2.34 1.235 5713 1.21 1.22 .28 8.33 33 Uc 
2,36 1.247 6277 1.22 1.24 .23 8.39 1.36 1.4@ 
2,38 1,255 6S75 1.26 1.26 225 1.66 1.40 1,42 
2.406 1.279 r2937 1.c¢ 1.26 eo 0,99 1.38 1.48 
o.42 1.252 P3921 Lv 1.28 .2r 1.98 1.41 1.45 
2.44 1,235 4613 ee 1.38 .23 1.04 1.42 1.42 
2.45 1,384 14313 12 a ee wal 4.39 1.45 1.45 
ede 1.316 tzail 1. 1.33 232 1,488 1.46 1.47 
2,56 1.327 13629 1 1.3 233 1.98 1.51 1.45 
2,92 1.327 14965 1 1.2 34 1.80 1.965 1.40 
2.54 1.545 {S872 1 1.34 35 1.08 1.43 ie 
2.56 1.368 16867 1. 1.34 BSC I) 1.08 1.58 See 
2,52 1.371 1o1l46 i’. 1.33 3k 1,98 1.52 1.54 
2,68 1.352 13986 1.42 1.3 eS 1. ae 1.54 1.55 
2.82 1.393 20931 1.46 1.39 230 1.04 1.955 pats 
2.64 1.4485 2H996 1.44 1.26 233 1.85 Laer ate 
2,65 1.4153 21485 1.45 1.21 ace 1,48 1.55 2.6 
2.68 1.424 21408 1.45 1.11 228 1.08 1.1 1,68 
2.7 1,434 21933 1.4% 1,868 22 1. 1.62 feos 
2.72 1.444 21320 1.44 8.93 Ae 1.68 1,62 to Sire 
2.74 1.454 zird4g 1.41 9.31 4.98 1,08 1.85 1.64 
2.76 1.467 21814 1.36 g.91 4.93 1.98 1.67 i.e] 
75 1.475 22242 1.34 8.38 a.at 1.08 1.69 1,68 
2.3 1.483 22181 1.32 B. 344 0.91 1.88 1.72, 1.09 
2.82 1.452 22172 1.23 wi 4.98 1.48 Lace ieeeat 
2.384 1.541 22419 1.43 9.93 0,398 1.91 1.72 1.58 
2,36 1,589 22351 a.93 8.42 i. 3t 1.41 1.73 i.c8 
2.88 1.517 22186 a.33 8.93 0.38 1.41 1.71 Se 
2.3990 1.526 22375 8.38 a,.94 92 1.81 1.67 1.56 
2.92 1.555 22522 4,38 8.94 8,92 1.1 1.64 1.56 
2,94 1.543 23465 W.32 8.35 8.92 1.81 1.57 {.53 
2.96 1,552 22645 a. 38 3,36 8.93 1.41 1.54 i.e 
2.98 1.561 eeed4 a. 38 8,35 0.93 1.41 1.45 1.45 
3.66 1.58% 22358 4.78 g.35 8,33 1.91 1.° 1.45 
3.04 1.554 21983 BW. 32 1.42 95 1.81 1 1.43 
3.46 1,573 22055 a. Fl 8.38 1S ead tat 1 Weg 
3.43 1.535 22072 0.32 1.44 8.94 1.42 1 1.38 
3.10 1.682 21676 8.32 3. 33 8.98 1,42 1 bead 
3.14 1.617 22647 O. 42 Q,38 8.96 1.82 : 1, 30 
3.16 1.522 22589 a. 34 1.82 3.38 1.2 1,36 
3.280 1.522 22587 O.33 1.081 0.37 1.62 tegasel 
3.22 1.636 22832 Oo. 34 1.42 0,98 1.2 1.c6 
3.24 1.639 22161 o.%5 1.83 298 1.82 1.08 
3.26 1.642 15760 8.76 1.G2 88 1.81 {ES 
3.238 1.645 7315 8.34 1.83 W,39 1.82 1. 38 
3.30 1.647 3651 OB. 35 1.84 Gi 1.43 {,c2 
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RUN HO, FS-B 2 RUN DATE 2 NAY 1375 PRESSURE RATIO ' 


ole 
oP Ul oad 
. 
rt es 


TIME MACH THRUST FL FRA F1ll-FA File PA Fe. FA Pr oe ra FH 
32] 2618 1.06 3.445 1439 9.91 b.° 4,394 
3.36 1 29085 1,86 Lee 8.89 8 4.92 
3.40 1.6: STi 1.65 234 8.35 7] ae 
3.44 1.638 571 8,35 2d 4, 38 8.37 3,35 
3.48 1.632 S71 a3? 3 225 4.33 8.35 4,33 
3.52 1.626 S71 Q.96 3 eg 4.35 B.34 5.93 
3.56 1.615 S71 @.34 a 221d 4.59 8.536 A. 34 
3.66 1.614 STt aoe Sy eon | 8.39 B. 34 a, Fe 
3.64 «1.688 57Ti Q.32 3. .93 8.32 a 4.33 
3.68 1.9%1 S71 O.H5 3 84 a.39 S) 3,33 
3ere 1.582 Sri 8.345 ao Ol 9,35 S 3.8 
3.76 1.572 STi a. 34 3.2 4,35 9,S2 re) Qo, 32 
3.58 1.583 Srl a. 34 3,2 W.94 ass 4 MW, 43 
3.84 1.55% STi a.37 3.13 W 92 M.SE s) 4.92 
3 » 64.543 sri W329 obo 4,398 i, a 3.94 
3.32 1.534 Sri 6.37 3.19 i, 9a 4.35 9 a, 24 
3.95 1.525 Sri 1.85 3.15 4.98 8.53 A a. 38 
4.08 1.515 Sri 1.12 3.29 e322 4.58 a 4.24 
4.894 1.587 srt 1.1% 3.44 W933 4.58 s) a. 78 
4.12 1.455 srl 1.25 3.45 85 4,93 a o,i3 
4.16 {.48) srt Leer 3.45 eid b,99 rs) a. 
$4.20 £.472 S71 1.28 3.45 228 1.28 iS) a.0% 
4.24 1,482 svi 1.29 3.45 Pec]) 1.23 Ps) a. 38 
4.238 1.455 Sid 1.23 3.45 24 1.38 i 4, FE 
4.32 Lidge Sri 1.38 3.45 23k 1.34 1 ted 
t,3e 1,455 ST 1.25 3.45 235 1.24 1 i.e 
648° 1.955 Srl 1. 38 3.44 38 1.36 1.3 tek 
4.44 1.421 S7i 1.23 3.45 38 1.36 1.3 1eaé 
$4.49 1.415 5rt 1.28 3.41 .o5 1,36 1 Nace 
$4.52 1.466 571 1.25 3.46 237 1.37 it 1.2% 
4.56 1. ; Sri 1.25 3.338 38 1.35 1 Le a4 
4.66 1. i 1.28 3.35 38 ee 1.3 i. a4 
4.64 1.. S71 1.27 3.33 130 1.37 1.3 1,38 
4.63 |. S7i 1.28 3.34 35 i,3r 153 tear 
ee Srl 1.26 3.27 235 1.37 1 1.37 
76 i. S74 1.26 3.2 234 1.35 { 1.268 
24 ft. 571 1.25 3.18 a4 1.36 1 t.37 
B44. S71 1,25 3.14 1134 1.35 1 i.sP 
B33 ot. Srl 1.24 3.12 1233 1.35 1 Lar 
92 61. S71 1.24 3.83 12 BE t.3 { fate 
36 1, Sri t.22 3.04 23l Le: 1 1.38 
- wo i. Sri Teed 3.88 | 1 42k 
B4 1, 5r2 1.21 2.33 1. 1 eS 
1 STt Li 2. 1. 1 35 
J Sri 5 ee 2 i. 1 + 
t ST 1 { 2 1. 1 S 
4 Stl { 2 1. 1 3 

1 5rt 1. 2 1. 1 

i Sri 1a = 1. i 

Des Srl LNG z 1. 1 
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RUN NO. FS-B 2 RUN DATE = NAY 139765 PRESSURE RATIO 


+ 
= 
m 


MACH THRUST PaoRH 


wy 
re 
n 
xi 


mn 
] 
n 
L 
t 
Tr 


Pili-PA Pe-PR 


wee 


Pe et ee 


VCC LED ee Et eT, 
i 
eX) 
: 


eA 


wees fab ga fo 


AR he he he pee pee pe es be 


ve ge Ty Goa gy Ty Ga om ce By te 


° 32 1.648 2618 1.83 280 1.02 1.25 ae 
36 1.648 2905 3 1.a1 0.96 1.43 1.47 a5 
3.40 1.645 571 3 1.81 0.97 1.93 1.07 4.33 
3.44 1.638 S71 5 1.83 b.99 1.84 B.25 a. 31 
3.48 1.632 571 3 1,82 W997 1.34 1.45 a. 4g 
3.52 1.826 S571 3 1.62 a.97 1.04 1.84 a.,=3 
3.56 1.617 S?i 4 1.92 41.93 1.84 tide a, 92 
3.68 1.618 S71 2 1.1 0.96 1.05 1.26 A, 39 
3.54 1.608 571 3 1.01 0.96 1.04 1.88 AlaT 
3.58 1.581 S71 an 1.41 iH. a7 1.85 1.46 a,37 
3.72 1.582 S71 a2 4,99 4.95 1.45 ee ead 
3.76 1,572 sT1 a2 a.99 a.95 1.44 Lid 1.od 
3.36 1,563 5T1 a3 4.75 a. 36 1.64 1.3 1. o8 
3.34 1.553 S71 a2 4.33 We. ad 1.44 tiie SS 
3.286 1.993 571 af O98 34 1.44 tee 1.25 
3.392 1.534 S71 sl a,95 4.95 1.45 Mees 7.85 
3.96 1.525 571 Ts) a,37 .94 1.18 1.25 i. 1a 
4.960 1,515 S71 38 a, 97 WH. 93 1.12 t.92 eee) 
4.44 1.587 571 .3o a. 37 33 1.26 1.45 Lar 
4.12 1.455 SF 4 a) 8.36 HW. 92 1.31 1.54 ee 
4.16 1.4981 S71 Lee 4.35 HW. 32 Lat 1,22 
4.29 1.472 S571 LES a. a4 aot 1 1.55 
4.24 Lides S71 . 7a 1.26 HW. 1.32 1.54 
$.23 1.455 STi 292 aad HW.91 1.35 1,53 
4.32 Lidds 571 2a 5.93 1. 30 1.26 1. oa 
4.35 1.455 571 4 4.33 W.38 1.36 1.45 
449 1.426 5T1 225 4.92 98 Lease 1.44 
t+ 1.421 S71 28 B. 92 iW. 35 1.37 1.44 
a4 1.412 S71 sl a. 31 tt ,-32 1 1.47 
; 1.48 STI 22 4.91 295 1 1.41 
; 1.2 571 . .a4 215 1 1.48 
. 1 ST : aT 7 1 t.o4 
; 1 571 att 1 t 
‘ 1 STi .13 1 1 
1 571 1 1 
1 STi 1 1 
l S71 1 1 
fe 571 t t 
1 571 1 1. 
t ST 1 1 
1 S71 1 1 
1 S71 1 1 
1 S71 1. 1. 
1 S71 1). 1 
1. 571 1 1. 
1. Sv 1 i: 
i STI 1 t. 
t svt i fi; 
1. STI 1 Li: 
1 ST i. 1, 
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135 
22d 235 - 
5. wil eae - 
S. 228 : 35 2s 
5. oe : wea aS, 
‘ie 23 . 30 2f > 
Ss. 28 i 1.35 “ 4 ied 
5. = a4 wd - se 1.2 
5. 6 ead 1.33 ‘ zl deat 
Se 27a 4 ears zt saves 
5. eond rs) ; 232 a) lace 
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RUN NO. FS-B 2 RUN DATE NAY 1976 PRESSURE FATIO 


TIME MACH THRUST F4 FR P3-FA Pili. PA PS. PA 


T 
J 
n 
1 
T 


° 32 1.648 261a 8.34 1.83 OY 1.02 bees fone 

36 «1.648 2905 B. 33 1.01 0.96 1.02 1.87 g. 25 
3.48 1.645 sri O.2%3 1.81 8.97 1.63 1.07 mW, 43 
3.44 1.625 S71 4.35 1.83 0.93 1.04 Oo. 3% a. 31 
3.43 1.622 S71 PS 1.02 H.97 84 1.95 a. 34 
3.82 L[.8en S71 G, 23 1.82 H.97 1.84 1.24 iW, = 3 
3.56 1.09017 S?l 8.54 1.082 4.933 1.64 1.42 a, 32 
3.69 1.614 S71 a@.32 1.41 0.96 1.65 1.6 3.35 
3.54 1.600 S71 0.35 t.o1 2.96 1.64 1.6 a. 37 
3.58 1.571 srt a. 32 1.81 oO. 37 1.95 1.8 a. 37 
gore. esis Srl ALoe a. 39 We 35 1.45 Lie teadl 
sae Ls Sree STi a. 32 a.39 u.95 1.84 t.ar 1. 
3.38 1.582 Sri Q.32 a.39 0. 36 1.64 1.42 1a 
3.94 1.553 Sad O,32 BO. 38 H.a4 1.84 Leis Yc 
3.38 1.543 S71 Ps ee a. 48 W, 24 1.04 SOP haat ae el 
3.52 1.554 Sack w.Ht alg H.95 1.85 Leis Soe: 
3.35 1.525 STi 6.30 a. 37 Weo4 1.14 Li32 1.24 
4.460 1.515 Srl a. 38 97 4.93 15's 1.42 Lecd 
4.44 1.807 Sri a, 78 4.37 4.395 1.28 1.45 lear 
$4.12 1.455 Sit g,o5 6,36 Wee 1.31 1.54 See 
4.16 1.48: pap W.o3 a, 35 He92 Ltd tae OMe s 
4.28 1.472 STi a. a.44 i. at 1.33 ea 1.25 
4.24 1.483 Sri 8.54 1,26 te. 9l 1.33 1.04 Lawes 
4.25 1.455 Sri M.925 a. 34 He9l e335 sarees 1.33 
4.32 L.dde) Sil 1.44 Oo. 23 iW. ay 1.38 1.52 1.35 
$.3%6 1.453 Sri 1.43 8, 43 ty. De 1.35 1.42 i. 28 
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S.40 1.251 Srl aes 266 eh 1.24 1.17 1.29 
3a 1. 225 svi 1. 53 1226 t.2e t.ie 1.27 
9.68 1.208 STi 1. 5i ere ee t.13 1.14 1.24 
5.7? 1.206 571 1. 46 an os t.1? bake Peze 
5.38 1.192 S71 1. 45 welt 1.16 1.14 1.21 
5.90 1.17% sii 1 3 else t.id¢ 1.14 1.28 
6.80 1.185 svi 1 35 PSs 1.13 1,47 1,15 
6.10 1.152 S71 1 38 re | t.11 1.45 1.16 
6.28 1.133 571 1 26 12148 tii 1.84 1.415 
6.38 #1.135 571 1 22 ..@93 1,8 1.83 ted 
6.40 1.148 STi 1.4 i? 6 6F 1.47 1.53 late 
6.54 1.118 571 i. 12 4 Ge 1.47 1, ae t.il 
6.68 1.851 571 1 43 84 1.4 H, 92 1,85 
6.7 1.891 S7t 1; B85 443 1.84 9,97 L,ae 
6.389 1.871 sri a, Bi .1@2 L.83 a, 35 1,87 
6.39 1.884 S71 a, 37 “G1 1.41 res 1,g5 
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9.68 8,255 STi B.25 1,55 0.98 H. 31 8.22 4.35 
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9.76 6.345 571 B.92 L231 94 8.94 a.3° B35 
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26 
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6.00 1.165 S71 10S 1.28 193 1.13 ee t,12 
6.19 1.152 STi 1.168 1.13 Sekt 1.12 1.10 £44 
6.20 1.129 S71 1.16 1.18 1G eel 1.@ at 
6.30 1.139 S71 1.14 1.16 “414 1.14 1.45 1,99 
6.49 1.149 571 i.12 ol? ‘12 1.05 1.85 1.85 
6.56 1.116 571 esa 1.12 cht 1.47 1.44 1,05 
6.69 1.971 S71 1.83 1.18 93 1.45 1.03 1.84 
6.79 1.851 ST 1.0% 1,49 88 1.84 1.42 1,03 
6.38 1.471 571 1.87 1.4% 07 1,83 1.94 i. @1 
6.99 1.968 S74 1.45 1.6 85 1.82 4.39 +88 
7,009 1.858 svt 1.ad 1.45 a4 1.41 a. 33 1. 
7.18 1.846 S71 1.33 1.45 ma! 1,40 a. #5 4,45 
7,28 1.038 STt 1 1.03 , 82 a.o9 a) 4.38 
7,30 1.821 svt 1 1.83 rad a, 93 a. a 
7.48 1.011 ST1 1 1.at aa a.97 6.5 4, 96 
7.589 1,002 S74 1.48 4.99 a, 76 ae 3.95 
7,68 8,953 571 6.33 a.a9 4.98 a. 95 a, 33 Se 
7.70 8. ST a.a7 3.38 aay a.34 Al aE 4,44 
7.30 4. 571 g.97 a.37 1.96 9.34 a. 32 a, 3s : 
7.98 8,965 571 6.36 a.a7 4.96 8.93 a.3! 3. HE 
‘a 99° 069, 955 STi a. 35 a. 36 4.35 a, 32 a2 a, 32 H 
a8 B92 571 a. 35 8,35 1.94 a.3i 4,39 4,20 ' 
3.28 8.943 Sri a. 34 4.35 4.923 a, 9d a.o8 4,730 : 
3.20 8.9235 571 a. 94 a.a4 1.93 a. 41 a, a, 0 
6.49 4,925 STi a.93 a. 34 4.93 a. 38 a. ce) 
8.59 8.922 svi a.23 4.93 4.92 a, a, io 
8.68 @.915 S7i 8.32 a. 92 i. 91 @.38 a. 7 
S.78 8.906 571 4.92 4,92 a.31 4.33 a, ; 
8.60 4.981 S71 3.32 5.92 Het a.3? a. S 
8.390 8.854 571 Aa,g2 4,42 H.92 a,e9 a, 4.93 
9.08 9.555 5ri W, 33 9.32 Heat 6.78 a, 4.8% 
9.10 4.852 571 a. 33 3.92 0,92 a.91 a, a. a 
9.20 8.376 svt a.a4 9.35 W.g2 B.91 Aa, e3 15) 
9,329 4.376 S71 3,34 8.33 4,92 a. i ao a, 34 
9.40 8.885 S71 3. 34 4.93 0.395 4.92 4.38 a, 20 
9.59 8,355 571 a.a4 4.33 “92 4.32 a, aa a, SE 
9.60 4.353 571 4,35 3.33 8.93 1.41 a. 91 4.32 
9.78 0.345 sii a.73 5.93 4.93 HW. 9S Moot 4,72 
9.88 8.842 571 9,35 a.44 4.33 a. 34 92 9,33 
9,90 8,327 S71 a, 35 a.26 “93 a. 94 Alas a5 
10.60 4.932 S71 4.95 a. 44 3,93 4.94 a. ae 4.43 
10.18 8.827 STt 4.96 a. 94 4.93 a, 34 a. Aad 
10.20 9.321 571 a. 95 4.35 in. 94 a.35 a, 3.34 
19.28 4.316 S71 3.36 3.45 4.94 a.95 a. 7 24 
27 
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APPENDIX B 
Run No. 5F-B3 
Run D-te 20 May 1976 
Configuration: 6 inch diameter body 
Angle of attack = 0 
No fins 
Motor Firing: 1.48 to 2.48 seconds 
Remarks: 
Aim of this run was to obtain data at transonic speeds by firing the 


motor as the sled travesed the Mach No. range from 0.85 to 1.36 with 
coefficient of thrust varied from 35 to 80. 
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d4 1.188 18035 1.48 1.49 633 1.23 Aes) bet 
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2.13 1.133 8 1.53 1.65 45 1.42 32 1.2% 
2.280 1.201 19645 1.52 1.63 y.45 1.45 a 1. 3h 
2.22 1.214 19612 1.05 1.59 4.48 a.t? Base 
2.24 1.227 19348 1.27 1.69 1.58 1.43 1.42 1,25 
2.26 1.239 19123 1.55 1.78 1.58 1.45 1.45 1.35 
2.238 1.252 19123 1.57 1.68 ~ol 1.43 1.45 i. 26 
2.36 1.265 19583 {1.58 1.72 4.52 1.91 1.45 1.73 
2.32 1.275 1917? 1.53 9.85 }. 52 t.Sl 1.42 tess 
2.34 1.230 18862 1.35 1.76 1.52 1.52 1.48 t.41 
2.36 1.381 13883 1,62 1.79 254 1.54 1.5 1.43 
2.33 1.312 13165 1.69 1.79 55 1.54 1.52 i. 
1.24 9.653 17839 Lent 1.73 . 6 DD 1.35 1.53 1.45 
2.42 1.335 17752 1.63 1.34 Le OF 1.57 1.54 1.48 
2.44 1.348 17556 1.60 1.36 6 1.56 1.54 1.28 
2.46 1.357 17045 1.62 1.34 36 1.56 1.50 4.08 
2.43 1.363 13356 1.52 1.38 3 1.68 1,57 1.568 
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§3 1.996 1.78 1.6 1.5% 1.56 

6 I.412 Ss) -1.73 8.00 1.64 1.41 l.oc 1.51 
2.93 L.425 s) -1.75 6.86 6.97 1.29 1.64 1.48 
2.82 1.445 s) -1.78 0.80 1.01 1.27 1.66 1.42 
2.565 1.461 a “1.75 6.88 4.93 1.22 1.57 1.237 
2.63 L.474 °s) -1.78 8.08 6.32 Leh 1.55 1.34 
f.rloo t.4er 8 -1.°2 g.00 8.96 Pose 1.67 1.33 
cert 1.501 a “1.73 b.08 1:00 1.26 1.53 B.99 
2.77 1.516 a -1.75 8.48 6.93 1.25 1.54 1.25 
2.765 1.958 5) “1.78 8.86 1.98 1.25 1.53 1.23 
233) Th. SA rs) “~1.73 9.88 1.05 1.22 Lo? 1.1% 
2.6 1.552 S) -1.75 9.08 1.607 1.17 1.42 1.11 
2.53 1,805 rs) “1.73 a.8e 1.64 1.84 1.41 1.03 
2.79 1.505 'S) “1.78 4.808 1.04 1.43 1.41 Sik) 
2.3% 1.556 S) “1.75 9.00 B34 a.37 1.44 MW, 6 
2.72 1.96 a “1.78 a, ay a. 9m Se 1.45 a. 35 
S20) Lodite Ps) “1.75 0. oe H.3s 1.34 1.43 a, 30 
Ted 2.815 g =—1.78 8,86 8,32 Mm, 31 io O,o5 
cs es ae -F | rs) -1.°3 4.09 1.35 B. 31 1.35 B. 
Sait. ene a “1.75 8.88 a. 86 wo. 31 125 i, 
telt leet a “1.78 QO. a0 8.86 OB. 31 1.55 a, 
Tele t.644 a "1.78 ae O,36 a, 3a tese 4, 
seis 1.848 s) -1.75 Mm, oo 8.34 a, Fy 1.05 a, 
PGE 61.656 rs) “1.73 0.8 a.3si Wea leer A, 35 
3 © 6A BS 4 a -1.75 8.88 asd yg. 91 yoparar ty OEE 
3.32 1.847 a S175 8.08 MO. 34 hg 
“ $4 4.8657 4 “1.78 A, ag 9.31 Ww, 44 

se 1.680 yg “1.75 a, ae i. 38 WM, 3 
2.oe 1.551 S] =1..0-5 Ses a. 3a 1.43 
3.38 1.54% os] “1,78 8,88 me 1.8 
Sige oh STS °s) “1.75 8.88 ms) 1.24 
4.84 1.485 Ss) =Ler 8.00 ) 4,95 
d$.1le 1.45% a -1.75 a. oe 3) 1,25 
$.25 1.425 is) 7s 8.46 1 1.35 
4.46 1.412 “ 9.08 1 1,35 
4.52 1,385 g ~1.75 a. oe 1 1.33 
4.84 1,365 Ps] “1.78 MW, Ae 1 1.25 
4.7F 1.342 rs] “1.78 8.88 1.33 ~ 1.36 
4.55 1.322 a -1.78 8. 1.34 1.32 
Sch 4. FB y -1.78 a.o8 1.32 1.50 
S.le 1.251 a -1.°6 6. 1.26 t.27 
S.i4 1. fee a -1.78 4.08 1.2% 1.26 
o.28 t.243 s) “1.78 mW, Ae 1.25 1.24 
S6Sh> Paces 3) ~“1.75 H.e8 1,24 eon 
Sen 1,207 a i.ve 8.9% Le reras 
S.re ot. ts8 vs) -1.75 9.88 1.15 feds 
f.2¢ i.i174 m4) -1.738 a.80 Lehe 1.15 
See f.1258 i -1.75 8.48 i.14 Lacks 
o.H5 Li t4e rs) ~1.78 Bae 1.32 1.38 
6.24 1.425 is -1.7% 0.4g 1.te ete 
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-~ ~ RUN NU. FO-B 3 RUN DHTE YY MAY 1376 PRESSURE RATIO 


TIME MACH THRUST P4-PA P3- FA Pig- PA P6/PR F?-PA PS/FA 

2.53 1.346 a 1.48 1.28 1.37 1.81 8.99 1.57 

f6 t.412 8 1.32 1.26 1.23 1.08 0.37 1.34 
2.59) 1.429 rs) 1.36 1.12 1.26 1.81 8.397 1.33 
2.62 1.445 8 1.31 8.33 1.13 1.01 1.08 1.33 
2.69 IL.4et 8 1.2? OB. 3 8.93 1.81 u, 93 1.32 
2.68 1.474 a 1.25 8.389 0.98 1.41 Q, 33 1.32 
2.71 1.487 Ps) 1.15 8,89 6.83 1. Ot BO. 345 1.33 
2.74 1.561 a 1.88 6.91 6.88 1.91 B. 98 1.38 
2.7? 1.515 8 1.14 8.92 8.98 1.01 WW. 33 1.25 
2.58 1.538 s) 8.55 6,32 1,14 1.61 a. '39 1.28 
2.33 1.548 5) 8.37 OB. 32 8.89 1.61 1.0% 1.27 
2.668 1.552 a @.35 a. 43 6.98 1,91 1.08 1.21 
2.83 1.585 a s a.o4 0.92 0.33 B.'33 1, 3° | 
2.38 1.9586 rs] 8 a. a4 a.92 1.91 1.46 1 | 
2.35 1.555 rs) 's) g,45 B.91 1,81 Bg. 33 i 
2.98 1.596 q 8.53 8.96 8,32 1,51 1.98 a, 965 
3.41 t.60s a 1.12 1.85 a. 34 a, 35 a. 32 162? 
3.84 1.615 'S] 6.53 4.96 g.392 1.51 1.86 a, He 
S.87 1.624 rs) 4.38 go, 37 1.83 1,62 1,1 g. 35 
Z.18 L.ece a 8.31 9,38 B, 33 1,2 1.41 3.32 
3.45 1.659 a 8.42 6,33 8.34 1.82 1.91 8.41 
3.168 L.ed4 a BO. 31 a.39 8,34 1.02 tial 4, 32 
3.19 1.648 rs) B.S MW. 35 go. 34 1,82 1.41 aol 
3.22 1.6598 a 6, 32 a.33 8.95 1.43 1.2 8, 38 
2.25 61.651 a B.33 1,88 g. 95 1.92 1.42 a, 29 
3.32 0 1.647 a 1.44 5 
3.44 L.627 a 1.44 

So 1.688 s) 1.95 
26S 1.571 °s) 1.95 
3.58 1.541 rs) 1.6 
3.92 1.515 a 1.85 
4.84 1,455 s) Og. 37 
4.16 1.455 B 1,54 
$.23 1,455 rs 1.45 
4.48 1.412 B 1.42 
4.52 1.35% °S) 1,33 
4.64 1,365 rs) 1.35 
4,76 1.342 a 1.38 
4,35 1.326 4 1.25 
5.649 1,281 a 1.23 
S.12 1.231 a t.2u 
S.24 1.26 is) 1.15 
5.36 1.245 3) 1.15 
6.45 1.225 a 1.17 
5.668 1.267 a 1.15 
S.re 1.190 ri) 1:12 
S.84 4.174 s) {.12 
S.76 1.155 is 1.a7 
6.95 1.1435 rs) 1.22 
6.26 1.128 g 1.66 
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a 
D 
rn 


TIME MACH THRUST PC.PR ct. PB.“ PA P1”PA Pil FA 


26 1.12! rs) -1.78 6.08 1,11 1.12 
..38 1.188 8 -1.73 8.60 1.649 1.389 
6.50 1.9a95 a -1.78 a.9e8 1.14 1.18 
6.62 1.081 5) -1.78 8.86 1.47 {.68 
6.74 1.068 8 -1.73 8.08 1.44 1.05 
6.86 1.056 8 “1.78 9.88 1.44 1.84 
6.98 1.043 a -1.78 8,00 1.82 1,04 
7.18 1.9032 8 -1.75 8.80 1.13 1.14 
7.22 1.821 rs) “1.78 8.49 1.60 i.b2 
7.34 1.909 8 -1.78 8.00 a, 35 B, 3% 
T.46 0 8937 Q “1.78 6.88 3.98 a, oo 
7.53 8.3987 a -1.75 a.a8 8. 36 A, 38 
7.78 8. 397F a -1.78 9.88 M. 76 a, 35 
7.32 OY. sho rs) =p378 9,808 a. 94 A. 36 
7.34 «9.357 rs) -{.78 4,238 A, 93 a, 95 
8.06 8.247 rs) -1.73 8.39 H. 32 Aa,a4 
3.18 G.3c8 s] -1.73 9,80 Sd a, sa 
8.30 8.52% 3 -1{.78 8,908 wal ee 
8.42 8.321 g “L.78 0,06 M, 31 a.92 
8.54 8.912 rs) -1.78 9.89 4, 34 Wat 
8.65 6.784 5) “1.75 a, Ag 3,30 a, at 
8.°% 8.335 a = 4.88 Q.H1 4. 42 
3.398 8.355 a 4,38 a. 31 alae 
9.82 9.381 rs) 3 9.88 a, 92 a, a4 
9.14 8.3874 5) T3 a, 88 9.98 AL 34 
9.26 8.887 a Te 4, a8 32 3.34 
, 38 8,868 a Ta 4,80 4.92 H. 28 

44°°8.35° rs) -1.°5 8.09 W. 32 a. 95 
9.58 8.95% 5) -1.7% a, Og a. S8 8.96 
9,62 8.347 rs) -1.7r8 8,288 a,95 a, 36 
9.7 “4.341 a -1.78 0.88 a a, ar 
9.36 8,32 a -1.73 B. a8 Y, 92 a, 3F 
9.35 8.227 's) “1.78 8.06 8.37 4,5 
190.18 8.321 5) -1.78 ns) “.37 a, 35 
19.22 4.215 rs) “1.78 8.08 B,34 4, 38 
10.34 48.314 ) “1.73 Q, a8 8.34 a 347 
19.45 8,384 ) “1.78 9.08 O. 34 wa? 
10.58 8.738 % -1.7% 8,88 A. 95 a,37 
18.7 a.?3e 5) -1.78 9.08 g. 95 mw, 2 
18.52 8.787 s) -1.7S 0.48 8,35 a, 23 
16.94 6.751 5] “1.78 9 8.35 a, 399 
11.06 8.776 5) -1.7S 9,88 8.34 oO, 99 
11.13 8.776 3) -1.73 a, ag 3.35 a, 34 
11.38 8.755 8 -1.78 a, 3 8,395 a3 
11.3 a. 764 5) “1.78 8,88 O,85 O.iA 
11.32 8.784 a -1.73 8,808 H.85 
11.33 8.764 0 -1.78 8.08 8,05 
11.34 8.763 ) -1.78 4,80 8,85 
11.35 a.7és rs) “1.73 9.88 zs 0.45 
11.36 8.762 5) -1.78 4,98 9.45 
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-8.13 $.12 
-8.13 09 
-8.13 10 
-8.13 88 
-8.13 285 
-9.13 . 84 
-8.13 84 
-9.13 wld 
-8.13 2 


-9.13 H.95 
-H.13 4.36 
-4.13 H.95 
-8.13 HH. 94 
“4.13 4.394 
-9.13 0.9% 
-H.13 4,92 
-Y.13 4,31 
-8,13 0.91 
-8.13 4.92 
-3.13 4.32 
-§.13 34 
-6.13 . 34 
-§9.13 4.94 
“8.13 1,95 
-B8.13 0,35 
-3.13 1.396 
-9.13 iW, 96 
-4,13 H.97 
“89.13 .3P 
-8.13 W.95 
-4.13 1.95 
-4.13 0.93 
-4.13 W307 
-9.13 v.97 
-.13 b.37 
-3.13 0.98 
-4.13 i. 99 
-H.12 H.99 
-8.13 .99 
-4.13 H.99 
-4.13 4.99 
-8.13 
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IV. APPENDIX C 


APPENDIX C 


Run No. 5F-B4 

Run Date: 11 Jun 76 

Configuration: 6.0 diameter body é 
Angle of attack: 0 
No fins 

Motor Firing: 4.14 to 5.12 seconds 


Remarks: 


Propulsion staged so sled could be sustained at M,~ 1.2 in order 
to reduce varying Mach number effect on test results and allow only thrust 
variation to influence surface pressures. Mach number variation held at 
+0.02 during firing which yielded Cp variation of 25 to 6l. 
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AIKSanwIoVgQoIoea® 
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LS) 
Lacy 


1.228 z 
1.217 2 
te2te z 
1.218 2 
' 1.218 2 
5.74 1.269 1, Z she 
5.86 1.262 -g. tt . 1.8 = 214 
6.88 1.208 -§.12 A’ 1.8¢ ia is 
6.18 1.155 -B.12 a0 1.85 er +e 
B.cf 1.157 “8.12 a.8 1,47 ae Pears 
6.34 1.1282 -H.12 M, 08 1.87 Beak te 
6.46 1.1475 -H.12 a, 35 1.4 ay Se face 
6.595 1.108 a “8.12 4. ag 29 1.4 2.a4 eae 
6.78 1.168 Ss -B.i2 8.398 ness) 1.84 2.23 a) 
5.82 1.145 a -O.42 0.0% eee 1.82 SS 1,8 
6,44 1.125 3) -“4.t2 a oe ae a 1.82 Sys fake 
7.M6 its a -H.i2 8.06 ew ea 1.41 28S 1, fe 
7.is o4..08 a -O.12 a. a een os 1. ae ee ene 
7.38 1.ub8 a -O.ic SS 2.89 O33 Sot iade 
7.42 1,875 a -.22 a.0g 2,85 a, 98 2.88 Lead) 
7.54 1.864 ) “8.12 4,06 2. al a, 2. a, 5 
7.66 1.855 3 -da.12 , 88 Ae Be a. z.a3 ae 
wre 618d a -a,i2 4,48 35 a. i. 38 aa? 
“.38 1.0368 a -4.12 g.88 233 Ss) 1,25 a. 37 
882 1.021 s] -9.12 9,88 35 HW, 35 1.72 a, 35 
S.t4 1.14 a -8.i2 8.98 283 A.92 1.38 2,45 
8.26 8955 a “8.12 a, ge »o6 4.38 tees a, 34 
S32 8.986 g -8.12 4.09 232 4,39 1.35 mae 
8.58 8.9Fe a -O,12 8,28 80 a. 38 1.3 a3 
8.62 8.371 a -8.12 8.88 P15) g,23 1.78 a. 32 
8.74 8,368 5) -B.12 a.88 oro 4,6 L.fts We2a 
8.386 4.245 5) -H.1E 9.86 ark B.36 1.°3 a. Hh | 
8.392 4.344 5) -H.12 y. ou wre g,85 {.re a. 38 
9.18 8.336 a -H.1eé 9.H0 i a e-) 1.71 4a, 30 
9.22 B.324 y -@.12 9,06 oes a.o4 Ren i, 4,33 
9,34 8.315 a -O.12 4,08 wre g.o4 1.67 4,08 
9.46 Lott a “8.12 ae ras) M.S6 1.58 a.nd 
9.55 4.343 rs) -§.12 9.8 67 4.38 Leos i, 30 
9.759 8.395 rs -H.12 Woy 263 a, 38 1.05 Oo, al 
9.32 W.So8 a -B.42 8.89 .57 b. 98 1.n2 Sesie i 
9.94 8.596 a -H.te Boe 268 34 {wet tae 
{6.0n .! a -H.lé es Pa -Se) Sy Licl ei 
17.128 &. B -b.12 8.80 -54 8.42 Looe wSS 
10.38 B.oe8 a -O.1e 4,00 ori AM. 92 re os | 
10,42 8.255 15) -0,12 a.88 251 8.92 1.5 ‘34 
10.54 48.356 8 -H.12 8.80 59 8.93 t.6c a.34 
10.605 8.345 a -g.12 8,09 ).53 B.33 Loos 8,34 
14.38 8,837 8 -8.12 3,809 1.53 B.33 1.53 a.a4 
0.90 W.329 rs) -@.12 8,08 1.57 9.93 1.5% a. 35 
“21.82 0.819 5) -G.12 8.88 1,56 8.94 1.58 4.35 
Orr A315 a -8.12 4.00 1.54 a.34 1.56 4,95 
1.26 @.919 3) -8.12 8.06 j.u4 8.94 1,5€ i. 36 
11.33 4.306 5) -O.12 9.08 253 8.35 1.55 0, 26 
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RUN NO. FS-E 4 RUN DATE S9JUHE 1976 PRESSURE RATIO 


TIME MACH THRUST P4-PA FO“PA PinePA P5/PA P7-/PA PS-FR 
™ seid 1,228 a 1.3 1.26 4.36 1.55 1.24 1.55 
Zs §.26 1.218 8 1.31 1.26 233 1.39 1.21 1.16 

5.38 1.212 a 1.23 1.25 ool 1.16 1.28 1,17 

§.50 1.219 a 1.22 1.25 .29 1.16 1.28 1.16 

5.62 1.219 8 1.21- 1.24 26 1:15 1.13 1.15 

5.74 1.289 a 1.21 1.24 24 1.14 1.13 1.15 

§.386 1.282 rs) 1.231 1.23 el 1.14 1.17 1.15 

6.060 1,208 rs) 1,28 1.23 .29 1.14 1.13 1.15 

6.18 1,198 8 1.26 1.22 15 1.id 1.18 i.1i4 

6.22 1.158% s) 1.13 1.21 ei? 1.13 ae rg 1.14 

6.3 Lsbee °s) 1.15 1.26 14 1.12 1.146 1.12 

6.46 1.175 8 1.18 1.26 ap 1.12 tiie t.13 

6.58 1,169 rs) Ler" 1.19 ate 1.18 1.14 1.11 

6.78 1.188 8 1.16 1.13 14 1.11 1.15 1.11 

6.32 1,145 8 1.15 1.16 88 1.9% 1.14 1.16 

6.34 1.223 a 1.14 1.15 . BF 1.68 1.415 1.38 

ree t.1i% 8 1.12 1.13 HW. 95 1.66 1.13 1.465 

7.i3 1.1568 5) 1.18 1.18 4.65 1.85 tilt 1.5 

7.38 1,858 B 1.85 1.85 ).84 1.84 1.88 1.44 

7.92 1,875 s) 1,46 1.87 83 1.83 1.45 1.42 

r.eS4 1.804 g 1.86 1.86 G1 1.91 1.1 1, Ae 

7.66 1,055 ) 1.485 1.485 38 1.4 O. 95 a, 5 

vers 1.844 y 1.44 1.83 “,93 H, 39 8. 8 H. $e 

7.370 1.838 8 1.83 1.42 4, 38 4,92 Bh. oP Q.55 

8.82 1.421 5 1.81 1.81 WF g.97 BFE 4.38 

wit 1.618 g 1.88 &.39 4.37 a.97 9,95 on, 37 

8.25 795 y a.o7 Q.39 4.96 8,95 a. 34 a,as 

8.35 8,956 rs) bo. 39 a. 37 H,95 3.94 4.93 4.35 

$8.59 8.,3r7 Q 9.537 8.965 4.95 a 8,52 A. 34 

8.62 Y.3971 B 8.36 8.95 Head HW. 92 W. 31 a. 32 

8.74 4.968 9 9,95 8,35 95 HM. 34 4.30 4.21 

8.26 8.945 's] 0.96 4.35 W395 B. 31 W.53 a. 34 

B.398 8.944 Ss] 8.95 a. 34 4,95 a. 98 H.25 a, 31 

9.16 8.935 5) 8.94 8.593 4,95 4,33 8,35 9.38 

9.22 0.324 5) 8.93 a, #2 1,35 4.33 a. a,5% 

9.354 8.916 a Bg. 393 4.92 4.95 9.85 BET nH. 

9.46 &.911 8 Q. 34 8.92 0.96 | 6.39 B.a7 M, 38 

9.58 8,903 g B. 34 9.93 4.96 8.69 a. 38 3.31 

ne 8.335 B 8,34 §, 93 0.9r 3.98 4,39 MW. 32 

9.82 4.590 8 MW. 35 4.93 u.9F a.91 8,98 O. 92 

9.34 B.951 5) B.95 9.93 1.97 8.31 4.38 a. 32 

10.86 4.371 y 8.35 9.94 197 a.92 A.92 4, 33 

19.13 8.365 a a, 36 a, 34 Har 9.33 H, 42 a. 34 

16.26 4.360 g 8.36 9.94 i, 38 H. 34 a. 92 a. 54 

18.42 4.355 a 8. 76 B.5 4. 38 Y. a4 8,32 a, 34 

19.54 4,385” 5) @. 36 8, 34 0,95 g.94 9.93 a. 34 

18.66 6.845 B @. 36 a, 34 ,°98 9.34 a, 23 4.35 

186.89 6.327 C7 8.597 9.34 4,98 0.34 a4 Se 

18.90 6,325 8 8.57 3.35 HH. We 4.35 B.94 MW. 93 

11.82 9.313 rs) 6.37 9,95 u.93 4.395 8.394 0.54 
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RUN HO. FS-e8 4 Fuh DATE HUHE Dare PRESSURE -hT IG 


TIME . MACH THRUST PC-PA CT P8-PA PL-PA PLli-PA FS PA 


->.99 28 a “8,12 8.068 0.03 8,86 O.82 8.095 
14 Ow a -G.11 3.48 {t. AP i, ie 4.82 4,05 
2.605 4.) rs) “8.1 4.00 My a4 1.01 a. 35 
2.12 8 a “W.4i 4.98 Y. 35 1.46 a. 34 
2.16 a -3.11 6.68 W392 1.48 34 
2.20 04, 4 “8.11 8,88 a i. a, 42 
2.24 Bi a -6.11 8,88 eal WW, 32 Dye Ht 
2.23 3.5 8 -8.11 a,oy m5 aE oak 
2.32 4.9. a -B.11 BAG a. a, 3> 4,55 
2.26 8.9! a -8.11 Sess YW, se 1.91 4a,c0 
2.46 8.9 a -H.it g.388 rs abel 1.03 4.53 
2.94 WSS a -4.1t Boa 8,35 1.44 wy 
2.435 1.8686 a -4.11 a. 08 a.sr inae et 
2.52 t.867 a “i. 11 a, ee 8.85 1.49 On. a3 
2.56 1.849 a -H.11 Ps aT) ae 1.10 4,05 
2.68 1.854 A -4.11 4.89 a. 1.14 7,35 
2.64 1.872 a -H.i1 a4. Ha A Liic nae 
2.08 1.858 a -H.il 4.6 W, 93 1.:3 WW 
2.r2 1.8995 a “4.11 8.88 Sb Pace. oes 
2.ré 1.113 a -6.11 a.ou a. 1,2: Pik 
2.30 1.127 a -8.11 ao. ay O38 hee 1.02 
2.324 1.1346 a -G.11 A. ok 1.25 1.4 
2.98 1.158 a -. 11 4,88 1. 1,32 1.65 
2.392 1.164 a -8.11 3.88 1.6 1.35 1.8 
2.96 1.177 8 -H.11 8.88 1. Less 1, ae 
3.86 1.191 a -B.11 o,o0 4,35 1, 1.35 1.4% 
TBs 1.098 a -Aa.i1 9.90 3.35 1,8 1.3% 2.168 
( 38 1.204 a “8.11 8.80 1, 30 1.8 142 colt 
gel2 1.218 a “8.11 9, on 4,32 1.8 1.35 pre es 
3.16 1.217 B -8.11 a. oy Hovl 1.5 1.45 fasts 
3.28 1.224 a -a.11 6.88 4.39 1.88 1.58 are Ge 
3.24 1.226 9 -8.11 6,88 4.59 1,89 1,52 t.t4 
3.23 1.238 rs -3.11 4.88 W.38 1.49 Loss tei 
3.36 1 4 a “8.11 o.0y 41.98 1.14 1.53 1.18 
3.45 1 ) 8 -B.11 8,88 4,38 1,18 1.50 1.i6 
3.44 | 4 y -H.11 8.98 Hy 91 1.11 1.55 A sechay 
3.43 1 4 rs) -B.11 B.80 4,29 lle 1.64 tek 
3.92 1.239 y -§.11 8.88 W,39 1,11 1.67 1.25 
3.58 1 5) B -9.11 8.83 4,33 Lota 1.56 beocare 
3.56 1 4 5) -8.1i1 8.60 1, 32 | es | Lene ah ee 
3.64 1 4 y -B.i1 8,88 41,35 1,14 1.71 teda 
3.63 1 6 8 -8.11 9,608 4.33 hat Pears Lek? 
3.re 1 i a -@.11 9,00 9.92 a ap ee 1.73 Leds 
3.765 1 a5) 5) -4.11 8.88 1, 98 1.11 155 Leis 
3.38 1 a y -8.11 9.88 4.55 1.ig 1.78 tals 
3.24 1 8 -B.11 4.808 We o3 1.11 Ler. L.aie 
3.35 1 u -8.11 8.0 4.987 {.14 1.24 aw te 
3.32 rs) -B.11 6.008 4.38 1.85 Lee bre ee 
3.96 1 3) -O.tt 8.08 i. 9 1.18 Loic evo teh 
4.06 1 is) -B.11 8.00 0.86 1,83 1.34 t.dsn 
? 
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FHECEDING PAGE BLAMK-NOT FILIGD 


APPENDIX D 
Run No. 5F-B5 
Rnu Date: 17 Jun 76 
Configuration: « = oo ae No fins 
Motor Firing: 2.24 to 3.28 seconds 
Remarks: 
Attempt to obtain Plume influence measurements with body at Angle 


of Attack. Thrust coefficient variation from 27 to 35 were achieved 
over a Mach number range of 1.17 to 1.60. 
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RUN NO. FS-B 5 RUN DATE 17JUNE 1976 


) TIME MARCH THRUST  P4-PR POVPA Plae 


oO 
ZT 


1.54 3,738 a @.96 9.96 aor 

1.56 907 r 8.97 a.97 a. 36 

1.58 4.313 a a.97 3.97 aor 

1.68 8,929 a @.96 4.96 8.96 

L.o2 4.840 a 8.95 8.96 8,95 
t.o4 4,950 g 6.37 0.36 i, 96 
toe 8,861 a a.35 a,35 m, 35 
1.63 4,372 g 9.35 a, 35 4,35 

1.70 8.923 a Q.35 a.95 4.98 

1.72 8,893 9 Q.35 a,35 4,35 

1.74 A304 g 9.33 a.34 a. 33 

1.75 0.915 a 8.394 a. 34 a. 94 

1.73 4.926 a a. 33 8.34 a. 34 

1.88 4.936 a 3.33 A. 94 8.94 

1.32 A,347 a a.34 8.395 A. o4 

1.24 8.453 a 8.35 A, 35 a. 35 

1.c6 OG, 905 a a. 24 H.36 a, 35 

1.82 a,a79 ay a.35 8,9? a, 96 

1.43 8,339 a 8.37 4,33 8.96 

1.92 1.001 r) Q.37 0.98 a7 

1.34 1.013 B 9.399 1.40 A. 95 

1.98 1.0825 a a. 33 1.40 aa 

48 1,935 r 9,45 1.80 e755 

2.04 1.8465 r 1.01 1.82 i.e 

2.92 1.057 a 1.81 1.43 eve 

2.84 1.083 g 1.81 1,04 oe 

2.06 1.073 a 1.a4 1.85 1.84 

2.02 1.089 a 1.04 1.46 1.85 

2.18 t.100 a 1.00 1.07 1.45 

2.42 “st 3 1.a6 1.0? L.ar 

2.18 t.be2 rT 1. a9 1.18 1.03 

Si h6.- f. 03 a 1.29 ee 1.18 

2.138 1.145 a 1.16 1.12 ea! 

2.26 1.158 a 1.11 1.13 1.12 

2.22. 1.487 $52 1.13 1.15 1.14 

2.24 Asie “Sts 1.14 1416 1.15 

2.26 1.199 1173 1.15 eas 2 1.16 

2.22 1.201 16444 1.18 1.19 1.12 

2.34 1.212 10175 1.20 1.19 1.13 

| 2.32 1.223 19359 1.20 1.28 1.20 
| 2.34 1.235 11366 1.23 1.22 ees 
2.26 1 «11855 1.365 1.24 1.24 

2.35 1 12235 L.25 1.25 1.25 

2.40 1. 17?s9 1.23 1.27 1.26 

a.42 fi: 12027 bot 1.29 1.22 

2.44 1, 13412 1.22 1.20 1.28 

2.46 1 13663 1,33 1.36 1.31 

2.48 1 13926 1.34 1.32 1.32 

56 1 14257 1.24 1.31 Loe 

2.52 1 14607 1.32 ai 1.32 
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RUN NC. FS-6 5 RUN DATE 17 JUNE? 12756 FRESSURE RATIO 


TNE MACH THRUST PL. PA CT 


v 
© 
vv 
n 


PIvPA | oO PLIVPA PSF 


1.54 8,795 Ss) 4,08 A395 M. 96 Q.37 a. 92 
1.956 8,387 a 6. aS a,3s 4.95 0.37 a. 92 
1.59 4.315 Q 8.88 4.36 9.35 9.96 MW. 42 
1.60 &,329 a 8.8 a, 3s a.94 8.45 a. 31 
1.62 8,846 s) 2.88 Ww. 3s 8.94 8.35 a. 38 
1.64 8.856 rs) 8,88 a, at 0.37 8.96 a. 91 
1.66 8.561 Ss 4.88 a. al 4,93 8.44 i, 3a 
1.568 8.372 rs) 8. AG 4.29 H, 92 8.94 a, 
1.73 G.32t a 4. 8G 4.38 A. 92 0.3% S| 
1.72 8.83% 4 a. 89 a. 35 a.9t BO. 33 t 
1.74 4. 984 a 8,83 a a, 308 9.33 is 
1.78 B.915 a 8.48 A.38 4,98 W, 32 a 
1.73 4,5 s) a, aa Ww. Se B.S a. ma 
1.389 &. 335 a 8,86 aor a. 38 B, 45 a 
1.32 8.5347 a 4,88 APS a.a7 8.34 it 
1.34 8.958 a 4,88 a.PS 4.238 A. 36 Ps 
1.26 4.365 ) A, AB “er 3.38 0.96 a. 
1.88 4,975 a 8,48 4,75 a.ss 8.96 a, 
1.98 9.590 a &, 88 ars 4.39 go. 78 a, 
1.32 14.081 i) 8.80 a.73 .89 W228 i, 
1.34 4.013 r) 4.88 a.73 B, 30 Ss Wo 
1.28 t.824 a 5,48 4.932 Q, 32 1.46 og, 28 
1.98 1.825 i 4,38 a.3t a. 91 1.82 a, 00 
2,08 1.845 a 8,983 A. Be 4,92 1.83 Be, 32 
782 1,857 oy 9,8 a. ‘A, 93 1.44 a, 33 
-- 9F 1.88 iS) 8,88 a.34 H. 33 1,8 a. 33 
2.06 1,878 a 4.88 a, 35 a, 35 1.a7 oO. 34 
2.85 1,023 a a, ae 8,35 a,96 1.088 By. 25 
2.18 1.189 a 8,38 a. a8 W. 96 4 4, 30 
2.12 1.140 4 4.08 8, 93 a. 37 ta tt 
2.14 1.122 a 4.80 4.37 a, 39 ek? A.39 
2.16 1.255 a 4.808 a. 32 1.40 1.14 1.08 
2.18 1.145 g 9.08 4.93 1.481 1.15 1.81 
2.ch 1.158 ig ~ 8.38 4.33 1.82 1.28 1.02 
Qoce Lela? $52 3. algrae=s 1.84 1.83 1.21 1.4 
2.24 1.173 11312 32.86 25.37 1.51 ¢ 1.95 1.43 1.84 
2.28 1.158 11173 $1.05 34.81 1 Se 1.48 1.51 1.6 
2.28 1.261 1ad4ga 75.28 27.54 1.54 1.22 1.54 | aoe 
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APPENDIX E 


Run No. 5F-B6 


Run Date: 28 Sep 76 


Configureation: Angle of Attack: 0 No fins 


Motor Firing: None 
Remarks: 


Run was made with no motor firing in order to evaluate surface 
pressures influenced by non uniform flow conditions observed in previous 
runs. Data obtained during accelerating and decellerating portions of 
trajectory reveal hystersis in location of external generated flow 
disturbances. 
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APPENDIX F 
Run No 5F-F1l 


Run Date: 3 May 77 


Configuration: Angle of Attack: 0° No fins 


Motor Firing: Time = 2.82 to 4.02 seconds 


Remarks: 


Post run examination of results prompted move of orifices 7 and 8 
to location nearer base into area of greater plume influence. 


Original Location: x/d = 0 No. 7 
x/d : = 0 No. 8 


New Location: See Figure 
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VIII. APPENDIX G 
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APPENDIX G 


Run 5F-F2 
Run Date: 6 May 77 
Configuration: % = ~2°. No fins 


Motor Firing: None 


Remarks: 


Track side initator broke and failed to signal motor firing device. 
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5F-F2 
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Test trajectory, Run 5F-F2. 


Figure 1. 
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APPENDIX H 
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APPENDIX H 


Run 5F-F3 
Run Date: 12 May 77 


° No fins 


Configuration: Angle of Attack = -2 
Motor Firing: Time = 2.50 to 3.60 seconds 


Remarks: 


Duplication of Run F-3 with peak thrust coefficient of 24.5 
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TIME (SEC) 
Kun SE-F3. 


Test trajectory, 


Figure 1. 


120 


“€q-aG ung ‘quaepoTyyooo yYsnayy °*7 sansyzy 


"ON HOVE 


cyt es 3 ert 7 t eas 


121 


ce st 


Ld 
009 sf 


“ON HEN 


Sl 


*€q-daG uny Sainsseid juaetque/ainssead aseg 
hl Ev 


# 


* Nna LSNYHL # 
NY LSNYHL-NON @ 


*¢€ aindza 


zl 


Oiluy d 


122 


“¢q-a¢ uny ‘aanssead quazqme/(Z"°0 = d/x) eanssead eoejing = *y oanst a 


‘ON HOHW _. 7 
3° | s‘1 h’l an] 


bh’! 


Oilys d 


ONnY LSNYHL * 
NnNY LSNYHL-NON B@ 


289° 
89°11 
199°1 
sc9'l 
1€9°1 
cRo'l 
sao'l 
6ts'l 
206° I 
260°1 
866°0 
896°6 
966°0 
>S6°0 
666°0 
096°@ 
$S6°0 
666° 
vb6'°O 
2£6°@ 
986°0 
0+6°0 
0b6°0 
€£6°0 
€26°0 
816° 
916°@ 
S16°e 
s16°0 
616°8 
606°0 
168°®6 
288 °0 
888 6 
cp" e 
o28°0 
+980 
+98°0 
698 °@ 
©98°0 
098°@ 
ce’o 
68 '0 
£t8°@ 
s+3°e 


Vd/ad 
O1HD 


tse°1 
oor’ 
2ca'1 
acct 
G6e°1 
9ce°l 
acr’l 
Lh 4 ae | 
bP I 
Seri 
986° 1 
$9E 1 
ore’ I 
6c8 "1 
ece°l 
1ce'l 
elec! 
ole'l 
608° 1 
ray | 
Oc *1 
c6c° 1 
ba eae | 
€20°1 
990°1 
¥9C°1 
BSe"l 
2bc'l 
6E¢ 1 
PEI 
Sce'l 
ele'l 
cee l 
cec'l 
1ea°1 
ool" s 
6211 
2 | 
o91'T 
Corel 
scI't 
obit 
tery 
veil 
teres 


Vd/E1Sd 
SIH9 


cLP°t 
cord 
ocP'l 
ece'l 
Zee 
Orr i 
26h l 
Lor l 
PLE) 
ese’ y 
2be"1 
OE "I 
ece°l 
IGE I 
sce l 
ole 'l 
PIE) 
o1Eecl 
208°) 
96c°1 
16e°I 
ec‘! 
182 °I 
692 °1 
692 °1 
9Se°T 
6%2°1 
9te'1 
otc‘! 
cee‘ l 
bt ee | 
20a °I 
ct) i | 
coll 
O61 °T 
Terk 
69T°T 
T9I°T 
2si°t 
esi cl 
OPI T 
6E1°I 
6ct'T 
eit 
8 a | 


Vd/eISd 
vIHD 


ors’) 
scs‘l 
tea’! 
Cob“ t 
ces‘ 
scs'l 
cig’ 
cool 
one “1 
ore’! 
eee 
gece“! 
otEe°l 
bie*! 
ele"! 
gee *) 
COE T 
cect 
607" 1 
Tee°1 
922°1 
G22 "1 
b9c°1 
eset 
cre! 
ore 
cte°t 
lool 
siz°t 
602° 1 
661° 1 
281-1 
B2i-l 
B21 
g2i-i 
29r°t 
9st l 
err 
4d | 
geri 
eet 
5 ke i | 
OIT°t 
TUE 
201°1 


Vd/tISd 
Sto 


9b2°1 126°0 vol Or 
c2° 296°@ 620° 9! 
662° 1 196°® 868° SI 
229°1 996°@ 182°S1 
$¢9°1 €S6'@ ¥99°SI 
2691 626°@ cos St 
1e2°1 266°@ | Zeb SI 
999° 896°0 26¢°S1 
6o>°1 9F0°1 691 °ST 
69e°t cell 2v0°SI 
Cort cec'l 616°oI 
cert 6sc t 608 ° +1 
<4 a boc’ t 069 FI 
9211 o1e’l ClZS "oI 
tery ote 1Sb° ol 
bert ele°l 228 $l 
1S 8 ar clect vol “Sl 
660° PICT 220°¢! 
160°1 sle°l €96°EI 
cee "1 1le°t $t8 el 
€20°'1 o1e'l Se2°el 
690°1 ole't 1609°EI 
2901 TOE °1 cer’el 
$co°l cect 298° EI 
6%0°T g2e°l 09c EI 
6r0'I t2e°T 6EI St 
9Fe'l 19d °T 020 °Eel 
sce-l sbe'l 106°2cI 
bd a | 260 "1 682°C! 
eze'l LD xia | 629°ZI 
600°) 61e°t ¢9S ‘cl 
966°6 gec'! So 'Zi 
£86°0 00c "I 688 "SI 
£86°@ Berl 20 ‘Sl 
686 -¢ cor PITS 
€26°@ ZBI" t 900°C! 
296°@ e2i°l c68° IT 
196°® OZ °T es: Poe | 
286°@ 99I't 129°TT 
6c6°0 1 oe | TOS'TT 
€h6°0 csicl 666° TT 
886°e 2er tT TOE IT 
f6°0 2eT'T €ee°it 
8c6°@ cel't SST It 
S26°@ Tels OTO°Tr 
Vd/018d Vd/6Sd OINVNAG 
StHo TID @ HO 


6F€°1 
ore°l 
6€6°1 
veel 
6ce°1 
ecEe*l 
6le°l 
€lecl 
206 °1 
cee’ tT 
262° 1 
C6e°T 
280 °1 
182° 5 
920°) 
"22° 
292° 1 
e9c't 
A a | 
a | 
bbc 't 
BES “I 
Cec'l 
Lee "1 
ee | 
Z1Z°T 
Hig‘ 
90c°1 
10Z°y 
S6r'l 
Oot Tl 
ae | 
6211 
v2I°T 
eoI°; 
cor’ 
@SI°T 
rt i | 
2o1°t 
hae! 
9GI Tt 
OSI °T 
Gert 
Ld ia | 
Pitt 


MON HOW 
' HO 


e4-dS # NOU 


GHIL 


124 


TIME 


2.710 
2.720 
2.730 
2.740 
2.750 
2.760 
2.770 
2.786 
2.790 
2.680 
2.5810 
2.820 
2.830 
2.840 
2.850 
2.860 
2.870 
2.880 
2.890 
2.900 
2.910 
2.920 
2.930 
2.940 
2.950 
2.960 
2.970 
2.980 
2.990 
3.000 
3.010 
3.020 
3.030 
3.040 
3.050 
3.060 
3.070 
3.080 
3.090 
3.100 
3.110 
3.120 
3.130 
3. 140 
3.150 


CH 1 
MACH NUM 


1.354 
1.359 
1.364 
1.369 
1.375 
1.380 
1.383 
1.388 
1.393 
1.398 
1.403 
1.407 
t.412 
1.416 
1.420 
1.424 
1.429 
1.434 
1.439 
1.444 
1.449 
1.455 
1.460 
1.464 
1.469 
1.473 
1.476 
1.480 
1.483 
1.487 
1.494 
74.499 
1.503 
1.506 
1.509 
1.511 
1.514 
1.516 
1.319 
1.521 
{.524 
1.526 
1.529 
1.53 
1.334 


CH 2 
DYNAMIC 


16.268 
16.392 
16.515 
16.6381 
16.768 
16.888 
16.982 
17.099 
17.222 
17.353 
17.457 
17.570 
177686 
17.804 
17.895 
17.994 
18.113 
18.253 
18.373 
18.513 
18.633 
18.777 
18.919 
19.@22 
19.148 
19.246 
19.346 
19.431 
19.524 
19.629 
"9 B19 
19.952 
20.034 
20.118 
20.199 
20.273 
20.342 
20.407 
20.473 
20.539 
20.605 
20.671 
20.737 
20.803 
20.869 


CH 3 
PSI/PA 


1.525 
1.543 
1.558 
1.569 
1.377 
1.584 
1.589 
1.593 
1.595 
{.394 
1.591 
1.588 
1.583 
1.578 
1.570 
1.562 
1.3551 
1.537 
1.525 
1.513 
1.503 
1.495 
1.487 
1.461 
1.473 
1.469 
1.466 
1.461 
1.460 
1.458 
1.457 
1.455 
1.453 
1.453 
1.455 
1.459 
1.461 
1.464 
1.467 
1.470 
1.475 
1.481 
1.485 
1.489 
1.493 


CH 4 
PS2/PA 


1.513 
1.324 
1.531 
1.535 
1.534 
1.533 
1.536 
1.337 
1.537 
1.334 
1.531 
1.527 
1.529 
1.518 
1.511 
1.502 
1.490 
1.478 
1.465 
1.452 
1.437 
1.418 
1.391 
1.358 
1.315 
1.270 
1.222 
1.177 
1.141 
1.109 
1. 0A 
1.001 
1.041 
1.026 
1.614 
1.004 
®.996 
0.987 
0.981 
0.977 
0.974 
0.973 
0.972 
@.971 
®.971 


CH 3 
PS3/PA 


1.567 
1.551 
1.512 
1.474 
1.463 
1.481 
1.494 
1.482 
1.461 
1.447 
‘441 
+.430 
1.4183 
1.396 
1.367 
1.324 
1.257 
1.177 
1.102 
1.041 
@.996 
®.969 
@.953 
@.946 
@.946 
0.950 
8.953 
@.956 
@.960 
0.962 
@.961 
0.959 
@.962 
@.969 
0.974 
@.973 
0.970 
@.969 
0.973 
0.978 
0.985 
®.988 
0.984 
0.984 
0.992 


CR 6 
PS4/PA 


1.520 
1.498 
1.459 
{1.422 
1.393 
1.367 
1.328 
1.264 
1.185 
t.aut 
1.055 
1.014 
0.979 
@.956 
@.948 
6.953 
@.957 
6.956 
0.954 
0.956 
6.957 
®@.963 
@.969 
0.973 
0.974 
0.975 
0.978 
@.982 
8.989 
0.992 
@.989 
6.987 
8.990 
®.997 
1.002 
1.602 
@.997 
8.994 
0.997 
1.003 
1.012 
1.017 
1.014 
1.612 
1.018 


CH 7 
PSS/PA 


1.397 
1.343 
1.267 
1.161 
1.089 
1.010 
0.966 
@.953 
0.950 
0.948 
0.948 
0.950 
0.950 
0.950 
0.951 
0.955 
0.960 
@.961 
0.962 
6.961 
0.964 
0.971 
0.976 
0.978 
@.981 
6.985 
0.989 
0.992 
0.996 
6.998 
0.997 
6.996 
6.999 
1.005 
1.003 
1.008 
1,003 
1,004 
1.007 
1.013 
1.021 
1.024 
1.020 
1.020 
1.028 


CH 8 
PS6/PA 


1.155 
1.068 
0.990 
6.954 
@.949 
0.954 
6.957 
6.958 
6.961 
®.964 
0.970 
6.973 
@.972 
®.969 
0.970 
@.976 
@.980 
@.98t 

0.980 
0.986 
6.982 
6.988 
®.996 
1.661 

1.005 
1.007 
1.610 
1.014 
1.019 
1.619 
1.017 
1.016 
1.017 
1.623 
1.028 
1.630 
1.25 
1.620 
1.023 
1.631 
1.042 
1.043 
1.639 
1.634 
1.039 


e 
CH 9 
PS7/PA 


1.618 
1.608 
1.594 
1.581 
1.573 
1.574 
1.582 
1.585 
1.576 
1.568 
1.553 
1.546 
1.534 
1.521 
1.506 
1.495 
(1.477 
1.455 
1.443 
1.438 
1.428 


1.403, 


1.367 
1.326 
1.276 
1.214 
1.143 
1.060 
1.036 
1.069 
@.992 
@.980 
0.970 
0.964 
©.961 
0.961 
6.963 
@.969 
0.977 
6.983 
@.989 
@.993 
@.989 
0.984 
@.985 


CH1® 
PS8/PA 


1.621 
1.614 
1.601 
1.591 
1.586 
1.589 
1.598 
1.594 
1.576 
1.561 
1.560 
1.557 
1.541 
1.522 
1.508 
1.498 
1.481 
1.438 
1.448 
1.449 
1.446 
1.431 
1.411 
1.391 
1.363 
1.326 
1.279 
1.239 
1.219 
1.224 
1.247 
1.287 
1.240 
1.215 
1.204 
1.223 
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mes. 


APPENDIX I 


Run 5P-F4 

Run Date: 12 May 76 

Configuration: Angle of Attack: 0° Fin Installed in "x" configuration. 
Motor Firing Time: 2.57 to 3.45 seconds 

Remarks: 


To obtain higher thrust the motor was preheated prior to firing. 
Cy Variation was 22 to 30 while Mach number varied from 1.20 to 1.58. 
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APPENDIX J 


Run 5F-FS 
Run Date: 3 May 77 


Configuration: Angle of Attack = a 


Fins installed "xX" Configuration 


Motor Firing: Time 2.58 to 3.48 seconds 


Remarks: 


Motor preheated prior to Run to increase peak thrust. Maximum 


coefficient of thrust was 29. 
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Test trajectory, Run 5F-F5. 


Figure 1. 
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Figure 1. Photographs of Plume at Various Conditions 
A. M=1.42, Gaede 8 Photograph - 7 in, diameter body 
B. wM=el.43, Cpe25.8 Photograph - 7 in. diameter body 


C. M=l.41, Cyp=20.7 Shadowgraph 


' 
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in, diameter hody 


I 
~~ 


D. M=1.42, C,#25.3 Shadowgraph in, diameter body 


E. M=1l.50, Cp#21.5  Shadowgraph - 7 in, diameter body 
F. Mel.20, Cp#25 Upper Photo - 6 in. diameter body 
Cp=62 Lower Photo ~ 
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